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Ỉ⪔᱂ᇵ㔝⳯ࡢᢠ㓟໬άᛶ࡜࣑ࢿࣛࣝྵ᭷㔞ࡢ ᐃ
⏣୰ᬛᏊ 1ࠊᒸᮏᡂ⨾ 2ࠊእᒣ┿⌮ 2ࠊᒾ᭶⪽ྐ 2ࠊⲔᒣ೺஧ 2

1⚄ᡞዪᏊ▷ᮇ኱Ꮫ 㣗≀ᰤ㣴Ꮫ⛉
2⏥༡኱Ꮫ ⌮ᕤᏛ㒊 ᶵ⬟ศᏊ໬Ꮫ⛉

㸦ཷ⌮᪥ ᖺ ᭶ ᪥㸪᥇ᢥ᪥ ᖺ ᭶ ᪥㸧



1. ࡣࡌࡵ࡟
 ே㛫ࢆࡣࡌࡵከࡃࡢ⏕≀ࡣ⏕࿨⥔ᣢ࡟ᚲせ࡞࢚ࢿࣝࢠ࣮ࢆᚓࡿࡓࡵࠊከࡃࡢ㓟⣲ࢆᚲせ
࡜ࡋࠊ⣽⬊ෆ࡛ᾘ㈝ࡍࡿࠋ⏕యෆ࡟ྲྀࡾ㎸ࡲࢀࡓ㓟⣲ࡢ୍㒊ࡣ௚ࡢศᏊ࡜⤖ࡧࡘࡁࠊࢫ࣮
ࣃ࣮࢜࢟ࢩࢻ࢔ࢽ࢜ࣥࠊ㐣㓟໬Ỉ⣲ࠊࣄࢻࣟ࢟ࢩࣛࢪ࢝ࣝࠊ୍㔜㡯㓟⣲࡜࠸ࡗࡓάᛶ㓟⣲
࡟ኚ໬ࡍࡿࠋࡇࢀࡽࡢάᛶ㓟⣲ࡣ཯ᛂᛶࡀ㧗ࡃࠊࢱࣥࣃࢡ㉁ࠊ⬡㉁ࠊ㓝⣲ࡑࡋ࡚࢔࣑ࣀ㓟
࡞࡝ࢆ㓟໬ኚᛶࡉࡏࠊ⣽⬊ᶵ⬟ࢆపୗࡉࡏࡿࠋ⏕యෆ࡛άᛶ㓟⣲ࡀ㐣๫࡟⏕ᡂࡉࢀࡿ࡜ࠊ
㓟໬ࢫࢺࣞࢫ≧ែ࡟࡞ࡾࠊ⢾ᒀ⑓ࠊ㧗⾑ᅽࠊື⬦◳໬ࠊ࢞ࣥ࡞࡝ࢆࡣࡌࡵ࡜ࡍࡿᵝࠎ࡞⏕
ά⩦័⑓ࡸ⪁໬⌧㇟ࡢಁ㐍ࡀࡳࡽࢀࡿࡼ࠺࡟࡞ࡿ 㸧ࠋ
ࡇࡢࡼ࠺࡞㓟໬ࢫࢺࣞࢫ࡟ᑐࡋ࡚ࠊ⏕≀ࡣඃࢀࡓ㜵ᚚࢩࢫࢸ࣒࡟ࡼࡗ࡚⮬ࡽࢆᏲࡗ࡚࠸
ࡿࠋࡑࢀࡽࡢᙺ๭ࢆᢸ࠺ࡶࡢࢆ⥲⛠ࡋ࡚ᢠ㓟໬≀㉁㸦antioxidant㸧࡜࠸࠸ࠊࡑࡢάᛶࢆᢠ
㓟໬⬟࡜࿧ࢇ࡛࠸ࡿࠋࡇࡢᢠ㓟໬⬟࡟ᑐࡍࡿࠊ᪂ࡓ࡞ホ౯ἲࢆつ᱁ᇶ‽ἲ࡜ࡋ࡚㐺⏝ࡍࡿ
ᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ᭦࡟ࠊᢠ㓟໬⬟࡟ᇶ࡙ࡃ᪂ࡓ࡞ရ㉁ホ౯᪉ἲࡢ⟇ᐃࠊ࡞ࡽࡧ࡟
බᐃศᯒἲ࡬ࡢ㐺⏝ࡀ᳨ウ஦㡯࡜࡞ࡗ࡚࠸ࡿ 㸧㸧ࠋᡃࠎࡣࠊᢠ㓟໬ࣅࢱ࣑ࣥ࡜ࡋ࡚▱ࡽࢀ
࡚࠸ࡿࣅࢱ࣑ࣥ C㸦VC㸧࡜ࣅࢱ࣑ࣥ E㸦VE㸧ࡢ࠺ࡕࠊVEࡢỈ⁐ᛶࣔࢹࣝ≀㉁࡛࠶ࡿࢺࣟ
ࣟࢵࢡࢫ㸦6-hydroxy-2,5,7,8-tetra-methylchroman-2-carboxylic acid㸧࡜ẚ㍑᳨ウࢆ⾜࠺
ࡇ࡜࡛㔝⳯ࡢᢠ㓟໬⬟ࢆ ᐃࡋ࡚࠸ࡿ 㸧ࠋ
ヨᩱ࡜ࡋࡓ㔝⳯ࡣࠊ⏕ά⩦័⑓ࡢண㜵 㸧㸧ࡸ࣑ࢿࣛࣝᦤྲྀ※࡜ࡋ࡚ࠊࡉࡽ࡟ࠊ㣗ရᢠ㓟
໬⬟࡜ࡋ࡚ࡶࠊ⏕యㄪ⠇ᶵ⬟ࢆㄪᩚࡍࡿࡓࡵࡢ㔜せ࡞㣗ᮦࡢ 1ࡘ࡛࠶ࡿࠋࡋ࠿ࡋࠊᡂே
1 ᪥࠶ࡓࡾࡢ㔝⳯ࡢᦤྲྀ┠ᶆ㔞ࡣ 350㹥௨ୖ࡛࠶ࡿࡀࠊᖹᡂ 27 ᖺࡢᅜẸᰤ
㣴ㄪᰝࡢ⤖ᯝ࡛ࡣࠊᖹᆒ 285.5㹥࡟ࡲ࡛ῶᑡࡋࠊⱝ࠸ே࡯࡝ࡑࡢᦤྲྀ㔞ࡣῶ
ᑡࡋ࡚࠾ࡾࠊ20 ṓ௦࡛ࡣᖹᆒ 242.0㹥࡜࡞ࡗ࡚࠸ࡿ 㸧ࠋᮏᐇ㦂࡛ࡣࠊ2✀㢮ࡢỈ
⪔᱂ᇵࣞࢱࢫࢆ⏝࠸ࠊⱼ㒊఩࡜ⴥ㒊఩ࡢᢠ㓟໬⬟ࢆ ᐃࡍࡿ࡜ඹ࡟ࠊከඖ⣲ྠ᫬ ᐃࡀྍ
⬟࡞ㄏᑟ⤖ྜࣉࣛࢬ࣐Ⓨගศගศᯒἲࢆ⏝࠸࡚ࠊ࢝ࣝࢩ࣒࢘㸦Ca㸧ࠊ࣒࢝ࣜ࢘㸦K㸧ࠊ࣐ࢢ
ࢿࢩ࣒࢘㸦Mg㸧ࠊࢼࢺ࣒ࣜ࢘㸦Na㸧ࠊࣜࣥ㸦P㸧ࠊ㕲㸦Fe㸧ࠊள㖄㸦Zn㸧ࠊ㖡㸦Cu㸧࠾ࡼࡧ࣐
ࣥ࢞ 㸦ࣥMn㸧ࡢ 9ඖ⣲ࡢྵ᭷㔞ࢆ ᐃࡍࡿࡇ࡜࡛ࠊࡇࢀࡲ࡛༑ศ࡟᳨ウࡀ࡞ࡉࢀࡓࡇ࡜ࡣ
࡞࠿ࡗࡓᢠ㓟໬⬟࡜ࡇࢀࡽࡢඖ⣲ࡢྵ᭷㔞ࡢ㛵ಀ࡟ࡘ࠸࡚ࠊⴥ㒊఩࠾ࡼࡧⱼ㒊఩࡟ศࡅ࡚
ẚ㍑᳨ウࢆ࠾ࡇ࡞ࡗࡓࠋ
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2. ᐇ㦂
2.1 ヨ⸆ 
 ᢠ㓟໬≀㉁ ᐃࡢᶆ‽≀㉁ࡢࢺࣟࣟࢵࢡࢫࠊ⺯ගࣉ࣮ࣟࣈヨ⸆࡜ࡋ࡚ࣇࣝ࢜ࣞࢭ࢖ࣥࠊ
ࣛࢪ࢝ࣝ㛤ጞ๣࡜ࡋ࡚ 2.2-࢔ࢰࣅࢫ(2-࣓ࢳࣝࣉࣟࣆ࢜ࣥ࢔࣑ࢪࣥ)஧ሷ㓟ሷ㸦AAPH㸧ࠊ⁐
፹࡜ࡋ࡚ 0.01mol/Lࣜࣥ㓟⦆⾪⏕⌮㣗ሷỈ㸦PBS㸧ࢆ⏝࠸ࡓࠋ࣑ࢿࣛࣝྵ᭷㔞 ᐃࡢᶆ‽
ᾮ࡜ࡋ࡚ࡣࠊCaࠊCuࠊFeࠊKࠊMgࠊMnࠊNaࠊPࠊZn࠾ࡼࡧෆᶆ‽≀㉁࡛࠶ࡿ࢖ࢵࢺࣜ
࣒࢘㸦Y㸧ࡢཎᏊ྾ග⏝ᶆ‽ᾮ㸦1000 ppm㸧ࢆ⏝࠸ࡓࠋ࠸ࡎࢀࡢヨ⸆ࡶ࿴ග⣧⸆♫〇ࡢࡶ
ࡢࢆ⏝࠸ࡓࠋ
2.2 ⿦⨨ 
 ᢠ㓟໬≀㉁ ᐃࡢ ᐃ࡟ࡣࠊVERSA max ࣐࢖ࢡࣟࣉ࣮ࣞࢺ࣮ࣜࢲ࣮ࢆ౑⏝ࡋࡓࠋ࣐࢖
ࢡࣟࣉ࣮ࣞࢺࡣࠊBecton Dickinson Labware ♫〇ࡢ 96well࣐࢖ࢡࣟࣉ࣮ࣞࢺࢆ⏝࠸ࡓࠋ 
 ࣑ࢿࣛࣝྵ᭷㔞 ᐃࡣࠊࢭ࢖ࢥ࣮࢖ࣥࢫࢶ࣓ࣝࣥࢶ〇 Vista-MPX ICP Ⓨගศගศᯒ⿦
⨨࠾ࡼࡧ᪥❧〇సᡤ〇ࢮ࣮࣐ࣥ೫ගཎᏊ྾ගᗘィ Z-5310 ౑⏝ࡋࠊ ᐃ᮲௳ࡣ๓ሗ 㸧㸧࡟
ᚑࡗࡓࠋ
2.3  ᐃヨᩱ 
 ヨᩱࡢ㔝⳯ࡣࠊ2016ᖺ 6᭶࠿ࡽ 2017ᖺ 2᭶࡟㜰⚄㟁Ẽ㕲㐨ᰴᘧ఍♫ࡼࡾᥦ౪ࡢ࠶ࡗࡓ
Ỉ⪔᱂ᇵࡢࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࢆ⏝࠸ࡓࠋヨᩱࡣࠊࡑࢀࡒࢀⴥ㒊఩㸦ⴥ㸧࡜ⱼ
㒊఩㸦ⱼ㸧࡟ 2ศ๭ࡋ࡚⏝࠸ࡓࠋᢠ㓟໬≀㉁࠾ࡼࡧ࣑ࢿࣛࣝ ᐃ࡟࠾ࡅࡿヨᩱࡢ๓ฎ⌮ࡢ
ヲ⣽ࡣࠊ๓ሗࢆཧ↷ࡉࢀࡓ࠸ 㸧㸧ࠋ
2.4 ⤫ィฎ⌮ 
ᢠ㓟໬άᛶ㸦R್㸧࠾ࡼࡧ࣑ࢿࣛࣝྵ᭷㔞࡟ࡼࡾᚓࡽࢀࡓྛศᯒヨᩱࡢࢹ࣮ࢱ࡟ࡘ࠸࡚
⤫ィฎ⌮ࢆ⾜࠸ࠊ᭷ពᕪ᳨ᐃࢆ⾜ࡗࡓࠋ⤫ィฎ⌮࡟ࡣ Excel 2010㸦Microsoft♫〇㸧ࢆ⏝
࠸ࡓࠋ


ᐇ㦂⤖ᯝ࡜⪃ᐹ
3.1  ࣇࣝ࢜ࣞࢭ࢖ࣥ྾ගᗘࡢ⤒᫬ኚ໬ࡢ ᐃ౛ 
 Figure 1࡟♧ࡉࢀࡓ✀ࠎࡢ⃰ᗘࡢᶆ‽≀㉁ࢺࣟࣟࢵࢡࢫ࠾ࡼࡧࣇࣝ࢜ࣞࢭ࢖ࣥࡀඹᏑࡍ
ࡿỈ⁐ᾮࢆ⏝࠸࡚ᢠ㓟໬ ᐃࡍࡿ࡜ࠊỈ⁐ᾮࡢ྾ගᗘῶᑡࡢ⤒᫬ኚ໬ࢆ♧ࡍࢢࣛࣇࡀᚓࡽ
ࢀࡿࠋࡇࡇ࡛ࠊࣇࣝ࢜ࣞࢭ࢖ࣥࡢ྾ගᗘࡀῶᑡࡍࡿ๓ࡢᏳᐃࡋࡓ┤⥺࡜ῶᑡࡋጞࡵ࡚࠿ࡽ
ഴࡁࡀᏳᐃࡋ࡚࠸ࡿ┤⥺ࡢ஺Ⅼ࡟࠾ࡅࡿ᫬㛫ࢆ Lag phase࡜࿧ࡪࠋࡑࡋ࡚ࠊᶓ㍈࡟ᢠ㓟໬
≀㉁⃰ᗘࠊ⦪㍈࡟ Lag phaseࢆࣉࣟࢵࢺࡋࠊFig.2ࡢࡼ࠺࡞᳨㔞⥺ࢆసᡂࡋࡓࠋᶆ‽≀㉁
࡛࠶ࡿࢺࣟࣟࢵࢡࢫࢆᇶ‽࡟ࡋ࡚ᢠ㓟໬άᛶ㸦R㸧ࢆホ౯ࡋࡓࠋ 
࠸ࡎࢀࡢሙྜࡶ 3Ⅼ௨ୖࡢ Lag phaseࡀほ ࡉࢀࠊ᳨㔞⥺ࡣ࡯ࡰ┤⥺࡜࡞ࡗࡓࠋᵝࠎ࡞
ヨᩱࡢ ᐃࢆ⾜࠸ࠊྛヨᩱࡢ᳨㔞⥺ࢆసᡂࡋࡓࠋホ౯ࡣࠊᶆ‽≀㉁࡛࠶ࡿࢺࣟࣟࢵࢡࢫࡢ
ᢠ㓟໬άᛶࢆ 4.00࡜ࡋࠊࡇࢀࢆᇶ‽࡜ࡋ࡚ࡑࢀࡒࢀࡢ ᐃヨᩱࡢᢠ㓟໬άᛶ㸦R㸧ࢆ௨ୗ
ࡢᘧ࡛⟬ฟࡋࡓࠋ
R = (4.00×ヨᩱࡢ᳨㔞⥺ࡢഴࡁ) / (ࢺࣟࣟࢵࢡࢫࡢ᳨㔞⥺ࡢഴࡁ) 
??　?? ? ??　?? ? ??　?? ? ??　?? ? ??　??2
Fig. 1 ࣇࣝ࢜ࣞࢭ࢖ࣥࢆྵࡴ⁐ᾮࡢ྾ගᗘῶᑡࡢ⤒᫬ኚ໬ 
Fig. 2 ࢺࣟࣟࢵࢡࢫࡢ᳨㔞⥺ 
3.2 ࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢ㒊఩ูᢠ㓟໬άᛶ㸦R್㸧 
 Ỉ⪔᱂ᇵࡢࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢᢠ㓟໬άᛶ㸦R್㸧ࡣࠊ2016ᖺ 8᭶࠿ࡽ
2017ᖺ 1᭶ࡲ࡛ྛ᭶ 2ᅇࠊⱼ࡜ⴥࡢྛヨᩱ࡟ࡘࡁ 3ᅇ ᐃࡋࡓࠋྛ᭶࡜ 6ࢣ᭶㛫ࡢᖹᆒ
್࡜ᶆ‽೫ᕪࢆ Fig.3࡟♧ࡋࡓࠋ 
ᢠ㓟໬άᛶ㸦R್㸧ࡣࠊࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇඹ࡟ࠊ࠸ࡎࢀࡢ᭶ࡶⱼࡼࡾⴥࡀ
㧗ࡃࠊࢢ࣮࣮ࣜࣥࣜࣇࡢᢠ㓟໬άᛶࡣࠊ6ࣨ᭶㛫ࡢᖹᆒ್࡜ 12᭶᱂ᇵࡢⴥࡣࣇࣜࣝࣞࢱ
ࢫࡼࡾ㧗࠸⤖ᯝ࡜࡞ࡗࡓࠋࡉࡽ࡟ࠊⱼ࡜ⴥࡼࡾィ⟬࠿ࡽࣞࢱࢫ඲యࡢᢠ㓟໬άᛶࢆồࡵࡿ
࡜ࠊࣇࣜࣝࣞࢱࢫࡣ 0.86±0.35ࠊࢢ࣮࣮ࣜࣥࣜࣇࡣ 1.11±0.46࡜࡞ࡾࠊࢢ࣮࣮ࣜࣥࣜࣇࡢ
᪉ࡀ㧗࠸ᢠ㓟໬άᛶࢆ♧ࡋࡓࠋ᱂ᇵ⎔ቃࡣ࡯ࡰྠࡌ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࡀࠊ᱂ᇵ᫬ᮇࡸရ
✀࡟ࡼࡾᕪࡀㄆࡵࡽࢀࡓࠋ୍᪉ࠊᅵተ᱂ᇵࡢࣞࢱࢫ㢮ࡢᢠ㓟໬άᛶ㸦R್㸧ࡣࠊࢧࢽ࣮ࣞ
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ࢱࢫ 2.5±0.2ࠊࢢ࣮࣮ࣜࣥࣜࣇ 1.9±0.2ࡢ⤖ᯝࡀᚓࡽࢀ 㸧ࠊỈ⪔᱂ᇵ㔝⳯ࡼࡾ㧗࠸್ࡀᚓ
ࡽࢀࡓࠋỈ⪔᱂ᇵࡣࠊᅵተ᱂ᇵࡼࡾ᮲௳ࡣᆒ୍࡜⪃࠼ࡽࢀࡿࡢ࡟ࡶ㛵ࢃࡽࡎ༙ᖺ㛫ࡢᶆ‽
೫ᕪࡀ኱ࡁࡃ࡛ࡓࡢࡣࠊ᱂ᇵሙᡤ࡛࠶ࡿ㒊ᒇࡸᲴࡢ఩⨨࡟ࡼࡿ㐪࠸࡟ࡼࡿࠊᰤ㣴ศࡢ྾཰
⋡ࡀ㛵ಀࡋ࡚࠸ࡿྍ⬟ᛶࡀ᥎ ࡉࢀࡿࠋ
 
 
 
 
Fig.3 ࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢ᱂ᇵ᫬ᮇ࠾ࡼࡧ 6ࣨ᭶ࡢᖹᆒᢠ㓟໬άᛶ(R್) 

Fig.3 ࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢ㒊఩ูᢠ㓟໬άᛶ㸦R್㸧 
3.3 ࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢ㒊఩ู࣑ࢿࣛࣝྵ᭷㔞 
Ỉ⪔᱂ᇵࡢࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢⴥ࡜ⱼࡢ࣑ࢿࣛࣝྵ᭷㔞ࡣࠊྛヨᩱ࡟ 5ᅇ
 ᐃࡋࠊ6ࣨ᭶㛫ࡢᖹᆒ್࡜ᶆ‽೫ᕪࢆ Fig.4࠾ࡼࡧ Fig.5࡟♧ࡋࡓࠋከ㔞࣑ࢿ࡛ࣛࣝ 1␒
ከࡃྵࡲࢀ࡚࠸ࡓࡶࡢࡣ K࡛ࠊḟ࠸࡛ CaࠊPࠊMgࠊNa࡜࡞ࡾࠊᚤ㔞࣑ࢿ࡛ࣛࣝࡣ Feࡀ
ከࡃྵࡲࢀ࡚࠸ࡓࠋ
 ࣇࣜࣝࣞࢱࢫࡢ㒊఩ูᖹᆒ࡛ࡣࠊከ㔞࣑ࢿ࡛ࣛࣝࡣࠊCa࡜Mg࡛ⱼ࡟ẚ࡭ⴥࡀ᭷ព࡟ከ
ࡃ࡞ࡾ㸦㹮㸺0.05㸧Naࢆ㝖࠸࡚ⴥ࡟ከ࠸ഴྥࡀㄆࡵࡽࢀࡓࠋࡲࡓࠊᚤ㔞࣑ࢿ࡛ࣛࣝࡣࠊMn
࡛ⱼࡼࡾⴥࡀ᭷ព࡟ከࡃ࡞ࡗࡓࡀࠊCu ࡜ Fe ࡣⱼ࡛᭷ព࡟ከࡃ࡞ࡗࡓ㸦㹮㸺0.05㸧ࠋ㹮್
ࡣᖐ↓௬ㄝࡀṇࡋ࠸࡜࠸࠺๓ᥦ࡟࠾࠸࡚ࠊࡑࢀ௨ୖࠊ೫ࡗࡓ᳨ᐃ⤫ィ㔞ࡀᚓࡽࢀࡿ☜⋡ࢆ
♧ࡋࠊࡇࡇ࡛ࡣ㹮್ࡀ 0.05ᮍ‶ࢆ⤫ィⓗ࡟᭷ព࡜ࡳ࡞ࡋࡓࠋከࡃࡢ࣑ࢿࣛࣝࡀࠊⱼ࡟ẚ࡭
ⴥ࡟ከࡃྵࡲࢀ࡚࠸ࡓ⤖ᯝࡣࠊᅵተ᱂ᇵ࡜ྠࡌഴྥࢆ♧ࡋࡓ 8㸧ࠋ
ࢢ࣮࣮ࣜࣥࣜࣇࡢ㒊఩ูᖹᆒ࡛ࡣࠊከ㔞࣑ࢿ࡛ࣛࣝࡣࠊCa࡜Mg࡛ⱼ࡟ẚ࡭ⴥࡀ᭷ព࡟
ከࡃ࡞ࡾ㸦㹮㸺0.05㸧ࠊࣇࣜࣝࣞࢱࢫ࡜ྠࡌࡃ Na ࢆ㝖࠸࡚ⴥ࡟ከ࠸ഴྥ࡛࠶ࡗࡓࠋ୍᪉ࠊ
ᚤ㔞࣑ࢿࣛࣝࡢMn࡜ Znࡣࠊⴥ࡟ከࡃྵࡲࢀ࡚࠸ࡓࠋ 
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Fig. 4 ࣇࣜࣝࣞࢱࢫ 6ࣨ᭶㛫ࡢᖹᆒ㒊఩ู࣑ࢿࣛࣝ㔞 
                                      㸨
P㸼0.05 
Fig. 5 ࢢ࣮࣮ࣜࣥࣜࣇࡢ 6ࣨ᭶㒊఩ู࣑ࢿࣛࣝ㔞
Fig. 5 ࢢ࣮࣮ࣜࣥࣜࣇ 6ࣨ᭶㛫ࡢᖹᆒ㒊఩ู࣑ࢿࣛࣝ㔞 
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3.4 Ỉ⪔᱂ᇵࣞࢱࢫࡢ᱂ᇵ᭶ู࣑ࢿࣛࣝྵ᭷㔞 
ࣇࣜࣝࣞࢱࢫࡢ࣑ࢿࣛࣝྵ᭷㔞ࢆ 8᭶~ 1᭶ࡢ᱂ᇵ᭶ูኚ໬ࢆ Fig.6࡟♧ࡋࡓࠋ࣑ࢿࣛ
ࣝྵ᭷㔞ࡣࠊⱼ࡜ⴥࡢ࣑ࢿࣛࣝ㔞ࡢྜィ್࡜ࡋࡓࠋ
 Kࡣ᱂ᇵ᭶࡟ࡼࡾኚືࡀぢࡽࢀ 8᭶࠿ࡽ 12᭶࡟࠿ࡅ࡚ῶᑡࡋ࡚࠸ࡓࡀࠊ1᭶࡛ቑຍ
ࡋࠊ12᭶ࡀ୍␒ᑡ࡞࠿ࡗࡓࠋKࡣ᭶ู࡟ኚືࡀ࠶ࡿࡼ࠺࡟ぢ࠼ࡿࡀࠊྵ᭷㔞ࡀከ࠸ࡢ࡛
ᐇ㦂ㄗᕪࡢྍ⬟ᛶࡶྰᐃ࡛ࡁ࡞࠸ࠋᚤ㔞࣑ࢿࣛࣝྵ᭷㔞ࡢ Cuࡀ 12᭶࡛ከࡃ࡞ࡗ࡚࠸ࡿ
⌮⏤ࡣ୙࡛᫂࠶ࡿࠋ
Fig. 6 ࣇࣜࣝࣞࢱࢫࡢ᭶ูࡢ࣑ࢿࣛࣝྵ᭷㔞ኚ໬ 
 ࢢ࣮ࣜࣥࣞࢱࢫࡢ࣑ࢿࣛࣝྵ᭷㔞ࢆ 8᭶㹼1᭶ࡢ᱂ᇵ᭶ูኚ໬ࢆ Fig.7࡟♧ࡋࡓࠋ࣑ࢿ
ࣛࣝྵ᭷㔞ࡣࠊⱼ࡜ⴥࡢ࣑ࢿࣛࣝ㔞ࡢྜィ್࡜ࡋࡓࠋKࡣࣇࣜࣝࣞࢱࢫ࡜ྠᵝ࡟ 12᭶࡟
ῶᑡࡍࡿ࡜࠸࠺ഴྥࢆ♧ࡋࡓࡢ࡛ࠊ᱂ᇵ᮲௳࡟㛵ಀࡀ࠶ࡿࡢ࠿ࡶࡋࢀ࡞࠸ࠋ୍᪉ࠊCaࠊ
PࠊMgࠊNaࡣࠊ኱ࡁ࡞ኚ໬ࡣ࡞ࡃ᱂ᇵ᭶࡟ࡼࡿ㐪࠸ࡣࠊ࡯࡜ࢇ࡝࡞࠸࡜⪃࠼ࡽࢀࡿࠋ 
ᚤ㔞࣑ࢿ࡛ࣛࣝࡣࠊCuࡀ 10᭶ࠊFeࡣ 11᭶࡟㠀ᖖ࡟ከࡃྵࡲࢀ࡚࠾ࡾࠊࣇࣜࣝࣞࢱ
ࢫࡢ 12᭶ࡢ Cuࡢቑຍ࡜࠶ࢃࡏ࡚ࡇࢀࡽࡢཎᅉࡣࠊ௒ᚋࡢ◊✲ㄢ㢟࡜ࡋ࡚ṧࡗࡓࠋ 
ከ㔞࣑ࢿࣛࣝ ᚤ㔞࣑ࢿࣛࣝ
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Fig. 7 ࢢ࣮࣮ࣜࣥࣜࣇࡢ᭶ูࡢࢿࣛࣝྵ᭷㔞ኚ໬ 
4. ࡲ࡜ࡵ
 Ỉ⪔᱂ᇵ࡛࠶ࡿࣇࣜࣝࣞࢱࢫ࡜ࢢ࣮࣮ࣜࣥࣜࣇࡢ㒊఩ูᢠ㓟໬άᛶ࡜࣑ࢿࣛࣝྵ᭷㔞ࢆ
8᭶࠿ࡽ⩣ᖺ 1᭶ࡢ 6ࣨ᭶㛫 ᐃࡋ௨ୗࡢ⤖ᯝࢆᚓࡓࠋ
 ᢠ㓟໬άᛶ㸦R್㸧 ࡣࠊ࠸ࡎࢀࡢ᱂ᇵ᭶ࡶⴥ㒊఩ࡀⱼ㒊఩ࡼࡾ㧗ࡃࠊ≉࡟ࢢ࣮ࣜࣥࣜ
࣮ࣇࡢ 12᭶࡜ 6ࣨ᭶ᖹᆒ್ࡣࠊⴥ㒊఩ࡀ᭷ព࡟㧗࠸⤖ᯝ࡜࡞ࡗࡓ㸦㹮㸺0.05㸧ࠋ
࣑ࢿࣛࣝྵ᭷㔞ࡣࠊࣇࣜࣝࣞࢱࢫࡢ CaࠊMgࠊMn࠾ࡼࡧࢢ࣮࣮ࣜࣥࣜࣇࡢ CaࠊMgࠊ
MnࠊZn࡛ࠊⴥ㒊఩ࡀⱼ㒊఩ࡼࡾ᭷ព࡟ከࡃ㸦㹮㸺0.05㸧ࠊᢠ㓟໬άᛶ࡜ṇࡢ┦㛵ࡀ࠶ࡿ
ࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ௒ᚋ⥅⥆ࡋ࡚ᵝࠎ࡞㣗ရࢆㄪ࡭ࡿࡇ࡜࡛ࠊᢠ㓟໬άᛶ࡜࣑ࢿࣛࣝྵ᭷
㔞ࡢ┦㛵࡟ຍ࠼ࠊ㣗ရࡢᶵ⬟ᛶホ౯࡟ࡘ࠸࡚ࡉࡽ࡟ከࡃࡢ▱ぢࡀᚓࡽࢀࡿࡇ࡜ࢆᮇᚅࡋࡓ
࠸ࠋ
ㅰ㎡
 ᮏ◊✲ࢆ⾜࠺࡟࠶ࡓࡗ࡚㔝⳯ࢆࡈᥦ౪㡬ࡁࡲࡋࡓࠊ㜰⚄㟁Ẽ㕲㐨ᰴᘧ఍♫ᵝࡣࡌࡵࠊࡈ
ከ㔞࣑ࢿࣛࣝ ᚤ㔞࣑ࢿࣛࣝ
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Correlation between antioxidant activities of hydroponic 
vegetables and their mineral contents  
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Abstract: Many kinds of minerals and antioxidants are contained in foods.  However, 
correlation between antioxidant activities and mineral contents have not been 
discussed in detail.   In this study, therefore, we examined antioxidant activities of 
two typical hydroponic lettuces (i.e., furyl lettuce and green leaf lettuce) and their 
mineral contents. 
Antioxidant activities were measured by using Trolox (6-hydroxy-2, 5, 7, 8-tetra-
methylchroman-2-carboxylic acid) as a typical water-soluble model compound of 
vitamin E.  Mineral contents were measured simultaneously for multiple elements 
using Inductively Coupled Plasma- Atomic Emission Spectrometry (ICP-AES).   
As a result, antioxidant activities of both lettuces at the leaf part and green leaf 
lettuce were higher than those at the stem part. In the same manner, mineral contents 
of those contents at the leaf part were also larger than the stem part. Thus, we found 
for the first time appreciable correlations between the mineral contents and the 
antioxidants activities in such hydroponic vegetables. 
??????の?????とミネラル???の?? 9
